Diffusion tensor imaging predicts long-term motor functional outcome in patients with acute supratentorial intracranial hemorrhage.
It remains unclear how wallerian degeneration of the pyramidal tract (PT) in the acute phase of supratentorial intracranial hemorrhage (ICH) correlates with the long-term functional outcome. The aim of this study was to quantify and predict the long-term neuromotor outcome using diffusion tensor imaging (DTI) during the early stages of ICH. Twenty-seven patients with a hemiparetic ICH were prospectively studied using DTI either within 3 days or at 2 weeks after onset. A region-of-interest-based analysis was performed for fractional anisotropy (FA) of the PT in the cerebral peduncle. The degree of paresis was assessed upon admission and at 6 months using paresis grading (PG), and the functional outcome was evaluated using the modified Rankin Scale (mRS). The activities of daily living were evaluated using the Functional Independence Measure (FIM). The FA values within 3 days and after 2 weeks of ICH onset were significantly decreased at the affected side (p = 0.001, reduced by 11%; p < 0.001, reduced by 14%, respectively), but the mean diffusivity at the same time points remained unchanged (p = 0.05 and p = 0.136, respectively). The ratio of the FA (rFA) at the affected side to that of the unaffected side within 3 days was negatively correlated with the PG (p < 0.001, r = -0.642), positively correlated with the FIM scores (p = 0.004, r = 0.532), and negatively correlated with the mRS scores at the end of follow-up (median = 17 months) (p = 0.010, r = -0.490). The rFA at 2 weeks was positively correlated with the FIM (p < 0.001, r = 0.661) and negatively correlated with mRS scores and PG at the end of follow-up (p < 0.001, r = -0.653; p < 0.001, r = -0.700). For both patients with good and poor outcomes based on the PG, the area under the receiver operating characteristic (ROC) curve for rFA at 2 weeks was greater than the area under the ROC for rFA within 3 days, and the cutoff point for the rFA at 2 weeks was set at 0.875 (sensitivity 76%, specificity 89%). This study demonstrated that the use of DTI during the early stages of ICH may predict motor outcomes at 6 months after ICH. Moreover, as compared to use of DTI within 3 days of ICH onset, the application of DTI at 2 weeks after ICH could more accurately predict the motor outcomes and daily living activities of patients.